Hydrogen-like ions are the simplest and most fundamental atomic systems whose study along the isoelectronic sequence provides detailed information about the effects of relativity and quantum-electrodynamics on the atomic structure. Since these effects are largest for the 1s ground-state, experimental studies of L → K transitions are of paramount importance for such investigations. This is in particular true for the domain of high-Z ions where precision measurements of the Lyman-α 1 (Ly-α 1 : 2p 3/2 → 1s 1/2 ) transition energies are a powerful technique to test the theory of strong field QED [1]. However, due to the lack of efficient polarimeter systems for the hard x-ray regime, previous studies were restricted to measurements of the spectral and angular distribution of the emitted radiation [2].
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The experiment was performed at the internal gasjet target of the ESR where bare uranium ions at an energy of 96.6 MeV/u interacted with H 2 molecules. Via the radiative electron capture process, excited U 91+ ions in the 2p 3/2 state were formed which subsequently decayed to the ground state. The emitted photons were detected by an array of standard solid state x-ray detectors at various observation angles and by two novel-type double-sided segmented x-ray detectors at 35
• and 90
• with respect to the beam axis. By applying the position sensitive x-ray detectors as Compton polarimeters we performed the first linear polarization measurement of the Ly-α 1 radiation in a high-Z system, namely in U 91+ . Here, we observed an interference between the electric-dipole (E1) and the magneticquadrupole (M2) transition amplitudes leading to a significant depolarization of the Ly-α 1 radiation, see Fig. 1 .
Both, studies of the Ly-α 1 angular distribution and its linear polarization, can be utilized in order to derive information about the M2 amplitude relative to the E1 amplitude while relying on a theoretical estimate for the population of the 2p 3 /2 magnetic sub-levels, which is characterized by the alignment parameter A 2 (see [3] and [4] for details). However, in our recent work [5] we show that a combination of both measurements enables a very precise determination of the ratio of the E1 and the M2 transition amplitudes and the corresponding transition rates without any assumptions concerning the population mechanism for the excited 2p 3 /2 state, see Tab. 1. This finding opens a new route to disentangle the population process of the excited ionic state from the subsequent decay. The accuracy of the obtained amplitude ratio will stimulate more detailed Table 1 : Comparison of the measured and the theoretical alignment parameter A 2 for the 2p 3/2 level and the M2/E1 amplitude ratio of the Ly-α 1 decay in H-like uranium. The theoretical values also include the cascade feeding due to capture into high-lying levels [5] . See text for further discussion.
